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Abstract 
Informing drinkers of the health risks associated with alcohol consumption via warning 
statements located on alcohol products can increase their capacity to make healthier choices. 
This study assessed whether exposing at-risk drinkers to warning statements relating to 
specific chronic diseases increases the extent to which alcohol is believed to be a risk factor 
for those diseases and influences consumption intentions. Australians drinking at levels 
associated with long-term risk of harm (n=364; 72% male) completed an online survey 
assessing their drinking habits, beliefs in the link between alcohol and various diseases, and 
drinking intentions. Respondents were then exposed to one of five statements advising of the 
potential risks associated with alcohol consumption (either cancer, liver damage, diabetes, 
mental illness, or heart disease). Beliefs and drinking intentions were reassessed. Significant 
increases in the extent to which alcohol was believed to be a risk factor for diabetes, heart 
disease, mental illness, and cancer were found. With the exception of the liver damage and 
heart disease statements, exposure to each statement was associated with a significant 
reduction in consumption intentions. Warning statements advising of the specific chronic 
diseases associated with alcohol consumption can produce favourable changes in drinking 
intentions among at-risk drinkers.  
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The effect of chronic disease warning statements on alcohol-related health beliefs and 
consumption intentions among at-risk drinkers 
 
Introduction 
Harmful use of alcohol is considered one of the world’s leading risk factors for disability, 
morbidity, and mortality [1]. An estimated 5.1% of global disability-adjusted life-years and 
5.9% of all deaths worldwide are attributable to alcohol [1]. Alcohol consumption is cited as 
a causal factor in over 200 disease and injury outcomes such as various cancers, heart 
disease, diabetes, liver cirrhosis, stroke, pancreatitis, hypertension, neuropsychiatric 
conditions, road traffic accidents, and interpersonal violence [2-4].  
 
Despite the detrimental impact of excessive alcohol consumption on health and wellbeing, 
worldwide per capita consumption is increasing, and current trends suggest this increase will 
continue unless effective alcohol control policies and practices are implemented [1]. One 
strategy that has been increasingly advocated in recent years is the inclusion of warning 
statements on alcoholic beverages [5-7]. This strategy is based on the principle that risk 
appraisal is an important precursor to attitudinal and behavioural change [8]. 
 
Alcohol Warning Labels 
Consumers have a right to make informed choices about the products they purchase, and 
adding warning labels to alcoholic beverages is considered an important first step in 
facilitating enactment of this right by increasing knowledge of the risks associated with 
alcohol consumption [9]. According to the World Health Organization [9], alcohol warning 
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labels provide a “unique opportunity for governments to disseminate health messages at the 
point of sale and point of consumption”.  
 
While there is an established body of work relating to the efficacy of warning statements on 
tobacco products [10, 11], there is little evidence that warning statements on alcohol products 
can influence alcohol-related intentions or behaviours. In the US, where the inclusion of a 
warning statement on alcoholic beverage containers has been mandatory since 1989, 
significant changes in alcohol consumption behaviours have not been observed [12-14]. This 
is despite initially favourable outcomes in terms of awareness of the label and recall of label 
content [12], which reads as follows:  
 
“GOVERNMENT WARNING: (1) According to the Surgeon General, women should 
not drink alcohol beverages during pregnancy because of the risk of birth defects. (2) 
Consumption of alcoholic beverages impairs your ability to drive a car or operate 
machinery, and may cause health problems” [15].  
 
The lack of behaviour change has been attributed to a range of factors relating to the way risk 
information is presented on the US label, specifically the visual impact and the textual 
content of the warning statement [9, 16]. With respect to the former, it has been well-
documented that the US warning statement lacks prominence [16, 17], which has been 
attributed to the statement's location on labels (i.e., on the back rather than the front), its 
orientation (i.e., vertical rather than horizontal), and the degree of clutter surrounding the 
message [18, 19]. 
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With respect to the textual content of the statement, the US warning relates to the impact of 
alcohol consumption on specific behaviours (driving a car or operating machinery) or in a 
specific population segment (pregnant women). Only the final four words of the warning 
(“may cause health problems”) relate to general health risk, which is expressed in a vague 
and equivocal manner. Information about specific adverse health effects associated with 
alcohol consumption is not presented. Similarly, warning statements used in other countries 
tend to focus on a specific behaviour (Thailand: “Warning: Drinking liquor reduces driving 
ability”) or population segment (South Africa: “Drinking during pregnancy can be harmful to 
your unborn baby”; Argentina: “Not to be sold to anyone under 18 years of age”), or refer to 
the general harm that accrues only to those who drink ‘excessively’ without specifying the 
definition of excessive alcohol consumption (Mexico: “Excessive consumption of this 
product is hazardous to health”) [20, 21]. 
 
Unambiguous and specific health warning statements have been proposed as a means of more 
effectively communicating the health risks associated with alcohol consumption and 
encouraging behaviour change [22]. Advising drinkers of the specific chronic and acute 
health risks associated with alcohol consumption has the potential to increase their awareness 
of why alcohol is a hazardous commodity, providing the information necessary for them to 
make informed choices about their drinking [22]. For example, recent experimental work 
examining the utility of potential warning statements suggests that statements referring to 
alcohol-related cancer risk may be effective in influencing alcohol-related attitudes and 
consumption intentions [7].  
 
While these findings on the efficacy of cancer warning statements are promising, this work 
was conducted in the context of one specific health risk. A key lesson from the tobacco 
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control field has been the importance of ensuring that warning statements are rotated to 
maintain warning saliency [23]. Rotating warning statements minimises ‘wear out’ and 
overexposure to a single statement, enhancing impact [22-25]. By contrast, failing to rotate 
warnings lessens their impact [26]. In the context of alcohol control, rotating warning 
statements also has the advantage of facilitating the presentation of information on the 
multiple health risks associated with alcohol consumption [22]. It has therefore been 
recommended by the World Health Organization [9] that rotating messages be used to present 
information on the harms associated with alcohol use. An examination of the relative efficacy 
of varying alcohol health risk statements is therefore needed to identify those that would be 
appropriate for application in a suite of rotating statements for use on alcohol products. 
 
It is especially important to ensure that alcohol warning statements are appropriate for 
drinkers who are at greater risk of alcohol-related harm. In both males and females, an 
increase in alcohol consumption from two to three standard drinks per day is associated with 
a tripling of the lifetime risk of death from alcohol-related disease [27]. This highlights the 
importance of ensuring that drinkers who exceed consumption recommendations are aware of 
their risk of long-term harm. However, research exposing adults to either alcohol promoting, 
alcohol warning, or control messages found that the implicit attitudes to alcohol of heavier 
drinkers (defined by the authors as those consuming ≥ 31 units in the past week) became less 
negative after viewing alcohol warnings [28]. As such, before any warning statements are 
broadly disseminated, the possibility of negative unintended consequences should be 
assessed.  
 
Present Study 
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In Australia, the context of the present study, alcohol is an intrinsic part of national culture 
[29]. The average per capita consumption of around 10 litres of pure alcohol is considered 
high by world standards [30], and almost one in five Australian adults drinks at levels 
associated with long-term alcohol-related harm (i.e., an average of more than two standard 
drinks per day with a standard drink containing 10 g of alcohol [31]). Evidence suggests that 
around two-thirds of Australian drinkers may be unaware of serious long-term health 
consequences of alcohol consumption [32, 33]. Consistent with international 
recommendations [34], informing drinkers of the risks associated with alcohol consumption 
via warning statements on alcoholic beverages has been nominated as an important element 
of alcohol control efforts in Australia [35]. Accordingly, the aim of the present study was to 
assess whether, among adults drinking at levels associated with long-term harm, exposure to 
alcohol warning statements relating to specific chronic diseases (i) increases the extent to 
which alcohol is believed to be a risk factor for those chronic diseases and (ii) influences 
alcohol consumption intentions.  
 
Method 
Sample 
Ethics clearance was obtained from a university Human Research Ethics Committee. A large 
online panel provider (PureProfile) was used to recruit a sample of Australians aged 18-65 
years who reported drinking at levels associated with long-term risk of harm, defined as 
consumption of an average of more than two standard drinks per day as per National Health 
and Medical Research Council (NHMRC) guidelines [27]. PureProfile use multiple 
recruitment strategies to establish their panel of 350,000 Australians, including internet and 
radio advertising and referrals. Potential respondents could access the survey via a link 
embedded in an email sent by PureProfile or via the panel provider’s website.  
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In total, 364 individuals were recruited. Table 1 presents the sample profile. Significantly 
more males and 35- to 65-year-olds were present in the sample compared to females and 18- 
to 34-year-olds. This profile for at-risk drinkers is generally aligned with the gender and age 
distribution of the comparable sample obtained in the National Health Survey (NHS) 
conducted by the Australian Bureau of Statistics [31] (males: 72% in the present sample cf. 
73% in the NHS; 18-34 year olds: 29% in the present study cf. 33% in the NHS).  
 
Insert Table 1 about here 
 
Procedure 
Respondents completed an online survey that had multiple stages. The first stage assessed 
respondents’ alcohol-related behaviours, beliefs in the health risks associated with alcohol, 
and future alcohol consumption intentions. Alcohol-related behaviours were assessed as per 
the items used in national alcohol intake surveys [36, 37]. Specifically, respondents were 
asked about the frequency with which they consumed alcohol in the previous 12 months (In 
the last 12 months, how often did you have an alcoholic drink of any kind? Response options: 
1 = less often than once a month to 7 = every day) and the number of standard drinks 
consumed on a usual drinking occasion (On a day that you have an alcoholic drink, how 
many standard drinks do you usually have? Response options: 1 = half a drink to 11 = 20 or 
more drinks).  
 
Risk beliefs were assessed by asking respondents to indicate the extent to which they 
believed alcohol is a risk factor for each of the following conditions: cancer, diabetes, liver 
damage, mental illness, and heart disease (5-point scale: (1) not at all - (5) to a very great 
extent; developed by the authors). Alcohol consumption intentions were assessed by asking 
10 
 
 
 
respondents to report (i) the extent to which they believed they should reduce the amount of 
alcohol they consume (5-point scale: (1) not at all - (5) to a very great extent; adapted from 
[38]), (ii) the extent to which they expected that they will actually reduce the amount of 
alcohol they consume (5-point scale: (1) not at all - (5) to a very great extent; adapted from 
[38]), and (iii) their intention to consume five or more drinks in a single sitting within the 
following two weeks (5-point scale: (1) definitely intend not to - (5) definitely intend to; 
adapted from [39]). The ‘intention to consume five or more drinks in a single sitting’ 
outcome variable was reverse-scored and a grand mean ‘composite’ risk belief score 
comprising all three outcomes was created (as per blinded for review).  
 
The second stage of the survey comprised an online simulation that was designed to replicate 
the situation in which warning statements are delivered in multiple contexts. The simulation 
was programmed to randomly allocate respondents to one of five warning statement 
conditions: (1) Warning: Alcohol increases your risk of cancer; (2) Warning: Alcohol 
increases your risk of diabetes; (3) Warning: Alcohol increases your risk of liver damage; (4) 
Warning: Alcohol increases your risk of mental illness; or (5) Warning: Alcohol increases 
your risk of heart disease. As recommended, the signal word Warning was used at the 
beginning of each statement to attract attention [9].  
 
Upon entering the simulation, respondents were randomly presented with one of two scenes: 
a home living room or a doctor’s surgery. In each of these locations, respondents were able to 
click on various designated ‘hot spots’. Some of these hot spots were filler items (a piano that 
played music when clicked upon, a picture on a wall, a television, a diary, a medical 
receptionist avatar, medical supplies) while others (an alcoholic beverage product, an 
advertisement in a newspaper, a doctor avatar, a child avatar) produced the warning statement 
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to which the respondent had been randomly allocated. Once all hot spots generating the 
warning statement in the first scene had been viewed, respondents could navigate to the next 
scene – a roadside bus stop with a waiting bus. Here they were exposed to their allocated 
statement via a billboard on the bus stop. In this scene, clicking on the hot spot located on the 
bus door redirected respondents to their third and final scene which was either the living 
room or doctor’s surgery (i.e., the opposite scene to their commencing location). In total, 
respondents were exposed to their allocated statement five times from five different sources 
in three different scenes (for additional information on the simulation see blinded for review). 
 
Upon completion of the simulation, respondents commenced the third stage of the survey that 
involved reassessing their beliefs in the link between alcohol and each of the chronic diseases 
under investigation and their alcohol consumption intentions. Finally, additional demographic 
questions relating to marital status, country of birth, and education level were posed. 
 
Analysis 
Paired samples t-tests were used to examine pre- to post-exposure changes in respondents’ (i) 
beliefs in the link between alcohol and various chronic diseases and (ii) future alcohol 
consumption intentions. To assess the robustness of these findings, a series of repeated 
measures ANCOVAs stratifying by statement and controlling for gender, age, tertiary 
education, and SES was conducted. Analyses were also conducted to determine if these 
sociodemographic variables moderated the effects of each warning statement on the 
dependent variables under investigation. Next, independent samples t-tests were conducted 
on risk belief scores to assess whether the observed effects of exposure were generalised 
across all statements rather than being specific to the particular message to which respondents 
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were exposed. All analyses were conducted in SPSS. Bonferroni-corrected p-values were 
used to control for the family-wise error rate. 
 
 
 
Results 
Beliefs 
Pre- to post-exposure changes in respondents' belief in the extent to which alcohol is a risk 
factor for the various chronic diseases under investigation are presented in Table 2. Results 
are stratified by exposure condition (i.e., whether respondents were exposed to a statement 
presenting information on the specific chronic disease listed in the first column or whether 
they were exposed to one of the other chronic disease statements). 
 
Baseline and post-exposure scores were lowest for respondents’ belief in alcohol as a risk for 
cancer and highest for respondents’ belief in alcohol as a risk factor for liver damage. For all 
conditions except liver damage, the extent to which alcohol was believed to be a risk factor 
for a specific chronic disease was significantly greater after respondents were exposed to a 
statement presenting information advising of such risk. The effect sizes associated with these 
pre- to post-exposure changes were large, especially for the statement Alcohol increases your 
risk of diabetes, followed by Alcohol increases your risk of mental illness and Alcohol 
increases your risk of heart disease.  
 
The follow-up ANCOVA analyses replicated these results, with pairwise comparisons of 
marginal means (adjusted using the Bonferroni correction) revealing a significant increase in 
the extent to which respondents believed in alcohol as a risk factor for diabetes, cancer, heart 
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disease, and mental illness after exposure to statements advising of these risks (all p<.001). A 
significant difference was not observed for liver damage (p=.088). The sociodemographic 
variables of gender, age, tertiary education, and SES did not moderate the effects of the 
warning statements on beliefs at the Bonferroni-adjusted significance level of p = .0125. 
 
To assess whether advising drinkers of one alcohol-related disease influences beliefs about 
other risks associated with alcohol consumption, pre- to post-exposure changes in risk belief 
scores for diseases other than the specific disease that was the subject of the statement to 
which each respondent was exposed were examined. Significant increases were observed in 
the extent to which respondents believed that alcohol increases the risk of each of the 
examined diseases, regardless of the actual disease-risk message to which respondents were 
exposed. However, the effect sizes associated with pre- to post-exposure change were much 
larger for diseases that were the focus of the specific messages to which respondents were 
exposed (see Table 2).  
 
Insert Table 2 about here 
 
Drinking Intentions 
Table 3 presents alcohol intention outcomes pre- and post-exposure by statement. Overall 
intentions to reduce consumption changed favourably pre- to post-exposure for all statements 
except Alcohol increases your risk of liver damage (see Table 3). Similarly, pairwise 
comparisons of marginal means (adjusted using the Bonferroni correction) in the follow-up 
ANCOVA analyses revealed a significant decrease in alcohol consumption intentions among 
those exposed to the cancer, diabetes, and mental illness statements, but not the heart disease 
or liver damage statements. Exposure to the Alcohol increases your risk of diabetes statement 
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was associated with the greatest effect size. The sociodemographic variables of gender, age, 
tertiary education, and SES did not moderate the effects of the warning statements on alcohol 
consumption intentions at the Bonferroni-adjusted significance level of p = .0125. 
 
 
Insert Table 3 about here 
 
Discussion 
Despite the harms associated with alcohol consumption, worldwide per capita consumption is 
increasing [1]. To assist in the process of raising awareness of potential harms, the present 
study investigated the extent to which exposure to warning statements relating to various 
chronic disease risks can change alcohol-related beliefs and consumption intentions among 
those drinking at levels associated with long-term harm.  
 
Beliefs  
Four of the five tested statements produced changes in alcohol-risk beliefs, suggesting they 
may be a practical means of educating the public about the harms associated with alcohol 
consumption. These statements referred to diabetes, mental illness, heart disease, and cancer. 
Exposure to the statement relating to liver damage did not result in any significant belief 
change, which is likely to be largely attributable to the high baseline level for this chronic 
disease.  
 
Change in the extent to which respondents believed alcohol to be a risk factor for a specific 
chronic disease was largest when respondents were exposed to the statement highlighting the 
alcohol-related harm associated with that specific disease. However, belief in the extent to 
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which alcohol is a risk factor for other chronic diseases significantly increased regardless of 
the statement to which respondents were exposed, albeit to a smaller degree. This suggests 
that health warnings on alcohol products may cause a generalised effect whereby drinkers 
become more likely to view alcohol as harmful overall. This outcome is consistent with a 
cognitive processing mechanism known as the halo effect, which occurs when product 
labelling that highlights one positive product characteristic results in consumers assuming the 
product has other positive characteristics [40]. Findings from the present study suggest the 
halo effect may operate in the reverse direction and that warning labels relating to one 
specific chronic disease may be useful in making drinkers receptive to the general idea that 
alcohol is an unhealthy product. This is a very positive and unexpected outcome of alcohol 
warning statements that may assist in making them more attractive to policy makers. 
 
Intentions 
Exposure to the statement Alcohol increases your risk of diabetes resulted in the greatest 
change to consumption intentions. Consumption intentions also changed favourably among 
those exposed to the statements Alcohol increases your risk of mental illness and Alcohol 
increases your risk of cancer. The statements Alcohol increases your risk of liver damage and 
Alcohol increases your risk of heart disease did not produce any significant changes in 
consumption intentions, likely owing to the higher baseline knowledge of the relationship 
between alcohol consumption and these conditions.  
 
The stronger performance of the diabetes, mental illness, and cancer statements relative to the 
liver damage and heart disease statements can be partially attributed to their relative novelty, 
as reflected in their lower baseline belief levels. This is consistent with previous work 
indicating that statements presenting novel information are likely to be more effective [13, 
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15, 41, 42]. In Australia, public education campaigns have tended to highlight the shorter-
term risks associated with alcohol, such as the consequences of driving while inebriated or 
drinking while pregnant [33]. By contrast, information relating to the longer-term health risks 
associated with alcohol has not been widely disseminated. As such, compared to their 
awareness of the highly publicised short-term alcohol-related risks, many Australians are less 
aware of the relationship between alcohol consumption and a variety of long-term health 
effects [33]. In the current study, presenting at-risk drinkers with novel information may have 
facilitated learning of the long-term risks associated with alcohol consumption, thereby 
favourably influencing behavioural intentions. Presenting information about the risk of liver 
damage and heart disease associated with alcohol use may be repeating information that 
people already know, thereby impeding attitude change and producing limited effects on 
behavioural intentions [43]. 
 
Limitations 
The primary limitation of the present study was the lack of a control group comprising 
participants who viewed no warning messages. As such, it was not possible to determine 
whether significant effects were caused by the warning statements or by the testing 
procedure. A second limitation concerns the use of a web panel provider to recruit 
respondents. As a result of the methods of respondent recruitment, the response rate cannot 
be calculated. While the demographic characteristics of the present sample are similar to a 
previous national sample of those drinking at levels associated with long-term harm [31], 
population representativeness cannot be assumed.  
 
A third limitation concerns the translation of intentions to behaviour. Although the results of 
the present study support previous research finding that warning statements have the potential 
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to both raise awareness of alcohol-related health harms and change drinking intentions [6, 7, 
44], the extent to which changes in intentions resulting from message exposure translate to 
actual behaviour change is unclear. Longitudinal work examining behaviour change is 
important to assess whether changes in intentions stimulated by exposure to warning 
statements in experimental conditions translate to real-life drinking scenarios. A fourth 
limitation concerns the use of a single item to measure a main dependent variable of 
respondents’ future drinking intentions, which prevents assessment of reliability. However, 
single items are regularly used to assess alcohol consumption intentions (e.g., [7, 45, 46]). 
 
Finally, given high levels of cultural acceptance of alcohol in Australia and many other 
countries [47, 48] and the pervasive and well-resourced advertising efforts of the alcohol 
industry [49], the inclusion of warning statements on alcoholic beverages is unlikely to result 
in substantial behavioural change when used in isolation. Rather, alcohol product labelling 
should be considered a component of a comprehensive public health strategy that provides 
information and educates drinkers on the risks associated with alcohol consumption to 
prevent and reduce alcohol-related harm [9]. The tested statements should therefore also be 
considered for inclusion in other approaches to information dissemination such as mass 
media campaigns and education programs.  
 
Future Directions 
Evidence from the tobacco control field suggests that the impact of warning labels declines 
over time [50]. To increase their effectiveness, tobacco warning labels are rotated and larger 
warnings accompanied by graphic imagery have been introduced [51]. For example, in 
Canada the presence of large, vivid pictorial warnings on cigarette packages has resulted in 
measures of salience and impact remaining high four years after implementation [51]. In 
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identifying messages that may be the most effective at increasing awareness and influencing 
behavioural intentions, the present study represents important exploratory work that can form 
the basis of future research examining the effectiveness and longevity of these messages 
when accompanied by graphic imagery, as has been done with tobacco. Future research may 
also seek to explain the mechanisms determining the effectiveness of certain statements over 
others. 
 
Conclusion 
There have been calls for the implementation of rotating warning statements on alcohol 
products to attract and retain the attention of drinkers and minimise the wear-out effect of 
repeated exposure to a single warning statement [5, 6, 43]. The results from the present study 
may assist in the development of an appropriate suite of warning statements that have the 
potential to modify at-risk drinkers’ beliefs and consumption intentions. Specifically, results 
suggest that warning statements focusing on specific chronic health conditions associated 
with alcohol consumption may encourage changes in drinking intentions among those 
drinking at levels associated with long-term harm. Of the statements tested, Warning: Alcohol 
increases your risk of diabetes may be the most effective in Australia, followed by Warning: 
Alcohol increases your risk of mental illness and Warning: Alcohol increases your risk of 
cancer. These statements could potentially be disseminated via a comprehensive public 
education campaign that includes product warning statements. Given evidence that voluntary 
industry regulation to improve the information given to consumers does not result in any 
significant change to information provision [52], government-led and mandated product 
labelling regulation will be crucial to changing labelling practices and informing consumers 
of the substantial risks associated with alcohol consumption, thereby facilitating potential 
behaviour change. 
19 
 
 
 
 
 
Conflicts of interest: None to declare. 
 
 
20 
 
 
 
References 
1 World Health Organization. Global status report on alcohol and health, 2014. 
2 Lim SS, Vos T, Flaxman AD et al. A comparative risk assessment of burden of 
disease and injury attributable to 67 risk factors and risk factor clusters in 21 regions, 
1990-2010: a systematic analysis for the Global Burden of Disease Study 2010 Lancet 
2012;380:2224-2260. 
3 O’Keefe JH, Bhatti SK, Bajwa A et al. Alcohol and cardiovascular health: the dose 
makes the poison…or the remedy Mayo Clin Proc 2014;89:382-393. 
4 Rehm J, Mathers C, Popova S et al. Global burden of disease and injury and 
economic cost attributable to alcohol use and alcohol-use disorders Lancet 
2009;373:2223-2233. 
5 Martin-Moreno JM, Harris ME, Breda J et al. Enhanced labelling on alcoholic drinks: 
reviewing the evidence to guide alcohol policy Eur J Public Health 2013;23:1082-
1087. First published on The European Journal of Public Health, 
10.1093/eurpub/ckt046. 
6 Pettigrew S, Jongenelis M, Chikritzhs T et al. Developing cancer warning statements 
for alcoholic beverages BMC Public Health 2014;14:786-795. First published on 
BMC Public Health, 10.1186/1471-2458-14-786. 
7 Pettigrew S, Jongenelis MI, Glance D et al. The effect of cancer warning statements 
on alcohol consumption intentions Health Educ Res 2016;31:60-69. 
8 Sheeran P, Harris PR, Epton T. Does heightening risk appraisals change people’s 
intentions and behavior? a meta-analysis of experimental studies Psychol Bull 
2014;140:511-543. 
9 World Health Organization Regional Office for Europe. Alcohol labelling - a 
discussion document on policy options 2017. 
21 
 
 
 
10 Huang J, Chaloupka FJ, Fong GT. Cigarette graphic warning labels and smoking 
prevalence in Canada: a critical examination and reformulation of the FDA regulatory 
impact analysis Tob Control 2014;23:i7-i12. 
11 Noar SM, Francis DB, Bridges C et al. The impact of strengthening cigarette pack 
warnings: systematic review of longitudinal observational studies Social Science & 
Medicine 2016;164:118-129. 
12 Greenfield TK, Graves KL, Kaskutas LA. Long‐term effects of alcohol warning 
labels: findings from a comparison of the United States and Ontario, Canada Psychol 
Market 1999;16:261-282. First published on Psychology & Marketing, 
10.1002/(SICI)1520-6793(199905)16:3<261::AID-MAR5>3.0.CO;2-Z. 
13 Hilton ME. An overview of recent findings on alcoholic beverage warning labels J 
Public Policy Mark 1993;12:1-9. First published on Journal of Public Policy & 
Marketing. 
14 MacKinnon DP, Nohre L, Cheong J et al. Longitudinal relationship between the 
alcohol warning label and alcohol consumption J Stud Alcohol 2001;62:221-227. First 
published on Journal of Studies on Alcohol, 10.15288/jsa.2001.62.221. 
15 Kaskutas L, Greenfield TK. First effects of warning labels on alcoholic beverage 
containers Drug Alcohol Depen 1992;31:1-14. First published on Drug and Alcohol 
Dependence, 10.1016/0376-8716(92)90002-T. 
16 Mosher JF. What place for alcoholic beverage container labels? a view from the 
United States Addiction 1997;92:789-792. 10.1080/09652149737340. 
17 Scammon DL, Mayer RN, Smith KR. Alcohol warnings: how do you know when you 
have had one too many? J Public Policy Mark 1991;10:214-228. First published on 
Journal of Public Policy & Marketing. 
22 
 
 
 
18 Godfrey SS, Laughery KR, Young SL et al. The new alcohol warning labels: how 
noticeable are they? Proc Hum Factors Ergon Soc Annu Meet 1991;35:446-450. 
19 Laughery KR, Young SL, Vaubel KP et al. The noticeability of warnings on alcoholic 
beverage containers Journal Public Policy Mark 1993;12:38-56. First published on 
Journal of Public Policy & Marketing. 
20 Thomas G, Gonneau G, Poole N et al. The effectiveness of alcohol warning labels in 
the prevention of Fetal Alcohol Spectrum Disorder: a brief review Int J Alcohol Drug 
Res 2014;3:91-103. 
21 Wilkinson C, Allsop S, Cail D et al. Alcohol warning labels: evidence of 
effectiveness on risky alcohol consumption and short term outcomes. Australia: 
National Drug Research Institute 2009. 
22 Wilkinson C, Room R. Warnings on alcohol containers and advertisements: 
international experience and evidence on effects Drug Alcohol Rev 2009;28:426-435. 
First published on Drug and Alcohol Review, 10.1111/j.1465-3362.2009.00055.x. 
23 Hitchman SC, Driezen P, Logel C et al. Changes in effectiveness of cigarette health 
warnings over time in Canada and the United States, 2002-2011 Nicotine Tob Res 
2013;16:536-543. 
24 Ferrence R, Hammond D, Fong GT. Warning labels and packaging. In: Bonnie RJ, 
Stratton K, Wallace RB (eds). Ending the tobacco problem: a blueprint for the nation. 
Washington, DC: National Academy Press, 2007, 435-448. 
25 Leas EC, Pierce JP, Dimofte CV et al. US adult smokers' perceptions of Australia's 
cigarette warning labels: variance by warning content and consistency across socio-
demographic sub-segments Tob Control 2017;26:485-486. 
23 
 
 
 
26 Moodie C, Mackintosh AM, Hastings G. Adolescents’ response to pictorial warnings 
on the reverse panel of cigarette packs: a repeat cross-sectional study Tob Control 
2015;24:e93-e97. 
27 National Health and Medical Research Council. Australian Guidelines to Reduce 
Health Risks from Drinking Alcohol. Canberra: NHMRC., 2009. 
28 Brown KG, Stautz K, Hollands GJ et al. The cognitive and behavioural impact of 
alcohol promoting and alcohol warning advertisements: an experimental study 
Alcohol Alcoholism 2015;51:354-362. 
29 National Preventative Health Taskforce. Australia: The healthiest country by 2020. 
Canberra: Commonwealth of Australia., 2009. 
30 World Health Organization. Management of substance abuse, country profiles: 
Australia, 2014. 
31 Australian Bureau of Statistics. National Health Survey: First Results, 2014-15 (No. 
4364.0.55.001). Canberra: ABS, 2015. 
32 Bowden JA, Delfabbro P, Room R et al. Alcohol consumption and NHMRC 
guidelines: has the message got out, are people conforming and are they aware that 
alcohol causes cancer? Aust NZ J Publ Heal 2014;38:66-72. First published on 
Australian and New Zealand Journal of Public Health, 10.1111/1753-6405.12159. 
33 Pettigrew S, Jongenelis M, Pratt IS et al. Australian drinkers’ perceptions of alcohol-
related risk by consumption status Addict Res Theory 2016;24:507-513. 
10.1080/16066359.2016.1175557. 
34 World Health Organization. Global strategy to reduce the harmful use of alcohol. 
Geneva: WHO, 2010. 
35 Blewett N, Goddard N, Pettigrew S et al. Labelling logic. In: Panel FLR (ed). 
Canberra: Commonwealth of Australia, 2011. 
24 
 
 
 
36 Australian Institute of Health and Welfare. 2010 National Drug Strategy Household 
Survey Report Drug Statistics Series no. 25. Canberra: AIHW, 2011. 
37 Australian Institute of Health and Welfare. National Drug Strategy Household Survey 
Detailed Report: 2013. Drug Statistics Series no 28. Cat. no. PHE 183. Canberra: 
AIHW, 2014. 
38 Sherman DA, Nelson LD, Steele CM. Do messages about health risks threaten the 
self? Increasing the acceptance of threatening health messages via self-affirmation 
Pers Social Psychol B 2000;26:1046-1058. First published on Personality and Social 
Psychology Bulletin, 10.1177/01461672002611003. 
39 Johnston KL, White KM. Binge-drinking: A test of the role of group norms in the 
theory of planned behaviour Psychol Health 2003;18:63-77. First published on 
Psychology and Health, 10.1080/0887044021000037835. 
40 Roe B, Levy AS, Derby BM. The impact of health claims on consumer search and 
product evaluation outcomes: results from FDA experimental data J Public Policy 
Mark 1999;18:89-105. 
41 Garretson JA, Burton S. Alcoholic beverage sales promotion: an initial investigation 
of the role of warning messages and brand characters among consumers over and 
under the legal drinking age Journal of Public Policy and Marketing 1998;17:35-47. 
42 Slater MD, Karan D, Rouner D et al. Developing and assessing alcohol warning 
content: responses to quantitative information and behavioral recommendations in 
warnings with television beer advertisements J Public Policy Mark 1998;17:48-60. 
43 MacKinnon DP, Nohre L, Pentz MA et al. The alcohol warning and adolescents: 5-
year effects Am J Public Health 2000;90:1589-1594. 10.2105/AJPH.90.10.1589. 
25 
 
 
 
44 Wigg S, Stafford LD. Health warnings on alcoholic beverages: perceptions of the 
health risks and intentions towards alcohol consumption PLoS ONE 2016;11. 
10.1371/journal.pone.0153027. 
45 McMillan B, Conner M. Using the theory of planned behaviour to understand alcohol 
and tobacco use in students Psychology, Health & Medicine 2003;8:317-328. 
46 France KE, Donovan RJ, Bower C et al. Messages that increase women’s intentions 
to abstain from alcohol during pregnancy: Results from quantitative testing of 
advertising concepts BMC Public Health 2014;14:30. 10.1186/1471-2458-14-30. 
47 Jones-Webb R, Nelson T, McKee P et al. An implementation model to increase the 
effectiveness of alcohol control policies Am J Health Promot 2014;28:328-335. First 
published on American Journal of Health Promotion, 10.4278/ajhp.121001-QUAL-
478. 
48 Rehm J, Lachenmeier DW, Room R. Why does society accept a higher risk for 
alcohol than for other voluntary or involuntary risks? BMC Med 2014;12:189-194. 
First published on BMC Medicine, 10.1186/s12916-014-0189-z. 
49 Pettigrew S, Roberts M, Pescud M et al. The extent and nature of alcohol advertising 
on Australian television Drug Alcohol Rev 2012;31:797-802. First published on Drug 
and Alcohol Review, 10.1111/j.1465-3362.2012.00439.x. 
50 Li L, Borland R, Yong H et al. Longer term impact of cigarette package warnings in 
Australia compared with the United Kingdom and Canada Health Education Research 
2015;30:67-80. 
51 Hammond D, Fong GT, Borland R et al. Text and graphic warnings on cigarette 
packages: Findings from the International Tobacco Control Four Country Study 
American Journal of Preventive Medicine 2007;32:202-209. 
26 
 
 
 
52 Petticrew M, Douglas N, Knai C et al. Provision of information to consumers about 
the calorie content of alcoholic drinks: did the Responsibility Deal pledge by alcohol 
retailers and producers increase the availability of calorie information? Public Health 
2017. 
53 Australian Bureau of Statistics. SEIFA Census of Population and Housing: Socio-
Economic Indexes for Areas (SEIFA), Australia, 2011. Canberra: ABS, 2011. 
27 
 
 
 
 
Table I. Sample profile (n = 364) 
 n (%) 
Gender   
Male 263 72 
Female 101 28 
Age   
18 – 34 years 106 29 
35 – 65 years 258 71 
Tertiary Education (%)   
Yes 120 33 
No 244 67 
Socioeconomic Status (SES)^ (%)   
Low 121 33 
Mid 147 41 
High 95 26 
Mean standard drinks per week 34.07 (SD = 22.83)  
^SES as per the Australian Bureau of Statistics’ Socio-Economic Indexes for Areas (SEIFA) 
classification [53]. 
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Table II. Belief in the extent to which alcohol is a risk factor for various chronic diseases pre and post warning statement exposure 
  Awareness of chronic disease risk 
  Outcomes for respondents exposed to statement Outcomes for respondents not exposed to statement  
Message focus  Pre 
Mean (SD) 
Post 
Mean (SD) 
∆ Significance 
(pre to post change) 
Pre 
Mean (SD) 
Post 
Mean (SD) 
∆ Significance 
(pre to post change) 
Significance of ∆ 
(exposed vs not 
exposed) 
Diabetes  3.29 (1.21) 4.35 (0.70) 1.06 p < .001, d = 1.01 3.37 (1.13) 3.53 (1.12) 0.16 p < .001, d = 0.21 p < .001, d = -0.94 
Mental illness  3.15 (1.20) 4.07 (0.83) 0.92 p < .001, d = 0.97 3.24 (1.27) 3.42 (1.21) 0.18 p < .001, d = 0.23 p < .001, d = -0.83 
Heart disease  3.51 (1.14) 4.34 (0.87) 0.83 p < .001, d = 0.95 3.49 (1.10) 3.66 (1.08) 0.16 p < .001, d = 0.23 p < .001, d = -0.81 
Cancer  2.78 (1.19) 3.58 (1.30) 0.80 p < .001, d = 0.71 3.12 (1.23) 3.37 (1.18) 0.25 p < .001, d = 0.32 p < .001, d = -0.58 
Liver damage  4.35 (0.97) 4.50 (0.89) 0.15 p = .083, d = 0.20 4.20 (0.98) 4.28 (0.90) 0.08 p = .020, d = 0.14 p = .431, d = -0.11 
Note. Scores reflect ratings made on a 5-point scale: (1) not at all - (5) to a very great extent 
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Table III. Alcohol consumption intentions outcomes pre- and post-exposure by statement 
aComposite mean of all three outcome items with items measured on a scale of 1 (not at 
all/definitely intend to) to 5 (to a very great extent/definitely intend not to). 
 Outcomes for respondents exposed to message 
Statement(s) Pre-exposure 
Meana (SD) 
Post-exposure 
Meana (SD) 
∆ Significance Adjusted significance 
Diabetes 2.50 (1.00) 2.86 (0.98) 0.36 p < .001, d = 0.53 p = < .001, η2partial = .225 
Mental illness 2.83 (0.77) 3.03 (0.82) 0.20 p = .008, d = 0.36 p = .007, η2partial = .122 
Cancer 2.65 (0.93) 2.89 (1.05) 0.24 p = .002, d = 0.35 p = .003, η2partial = .110 
Heart disease 2.71 (0.88) 2.90 (0.94) 0.19 p = .033, d = 0.25 p = .050, η2partial = .053 
Liver damage 2.95 (0.92) 3.01 (0.95) 0.06 p = .422, d = 0.09 p = .430, η2partial = .008 
